In a paper to be published in the Zeitschrift fuir Kristallographie, Professor M. L. Huggins and I have formulated tables of radii for use in crystals containing electron-pair bonds. With the aid of these tables, we have also constructed a table of radii (table 1) for non-metallic atoms in covalent molecules. These radii are designed especially for purely covalent compounds, in which fluorine forms one electron-pair bond, oxygen two, nitrogen three, etc., but they are applicable also to other compounds, such as (CH3)3N: 0:, with the following exception. The radii given for As, Se, Br, Sb, Te and I are to be used for these atoms with a covalence of one, two or three; for a covalence of four slightly smaller values ("tetrahedral radii") are to be used. The change is probably due to a change in the nature of the bond eigenfunctions involved.
The values given for C, Si, Ge and Sn are half the observed interatomic distances in the diamond-type crystals, and those for the halogens are half the observed distances in the molecules X2. The value for hydrogen came from the hydrogen halides. The remaining single-bond radii were obtained by interpolating with the aid of crystal data. The triple-bond radii were obtained by multiplying the single-bond radii by the factor 0.79, which gives agreement with the accurately known C:::N distance in HCN. The factor for double-bond radii was taken as 0.90. VOL. 18, 1932 between these two structures, with the triple-bonded structure somewhat more important than the other. Because of the additional energy provided by this resonance, we expect the bond to be stronger than the average for the two structures, and the equilibrium interatomic distance to be smaller than the mean of 1.28 and 1.13 A. The observed value indicates that resonance between two or more structures leads to interatomic distances nearly as small as the smallest of those for the individual structures.
Further support of this is provided by nitrous oxide. The linear configuration NNO with the oxygen atom at one end is supported by the kernel repulsion rule2 and much chemical evidence, and evidence convincing to physicists has recently been obtained in a band-spectral investigation,3 which also provided the value I = 59.4 X 10-40 g./cm. The observed average distances 1.15 ='= 0.05 A for N3-and NC0-in crystals show that these ions, isosteric with C02 and N20, also resonate among these three electronic structures. gen atom which forms a double bond with carbon half the time, in consequence of which ionization takes place easily. Resonance involving double bonds also affects the tendency of a molecule to take up hydrogen H ions. The aliphatic amines, R:N:H, tend to add a proton to the unshared electron pair of the nitrogen atom. They are accordingly strong bases, forming salts with mineral acids, and they also form complexes with gold, platinum and mercury, the unshared pair forming the bond with the metal atom. In the amides, on the other hand, resonating be- electron pair on the nitrogen atom (although one pair is shared only part of the time), and in consequence these substances are not basic, but have faintly acid properties. Hydrazine, N2H4 and the diamines, such as ethylene diamine, C2H4(NH2)2, are di-acid bases, since each NH2 group can take up one proton. But urea, CO(NH2)2, is only a mono-acid base, and the proton is added to oxygen rather than nitrogen, for resonance Ibid., 48, 641 (1926) . 3 E. K. Plyler and E. F. Barker, Phys. Rev., 38, 1827 (1931) .
4 W. V. Houston and C. M. Lewis, Ibid., 37, 227 (1931) .
A. Stock and R. Wierl, Z. anal. Chem., 203, 228 (1931) . The purpose of this investigation was to see whether the oxidationreduction indicators penetrate other species of Valonia in the same way as they do those already investigated.
The species used in these studies were found in the South Seas, namely, V. ventricosa, V.forbesii and V.fastigiata.' The dyes used were l-naphthol-2-sulphonate indophenol, o-chloro phenol indophenol and o-cresol indophenol. These were dissolved in sea water in a concentration of 0.000097 M. The sea water was buffered with phosphate or borate buffers producing pH values of from 6.3 to 8.1, according to the H electrode. The plants were allowed to remain in these solutions for various lengths of time up to 12 hours or more at a temperature of from 250 to 27°C. At intervals plants were taken out and the sap expressed. The dye was always found in the sap in a reduced form (colorless). The color was brought back by adding a trace of NaOH. The concentration of dye in the sap was measured by comparison with solutions of dye of known concentrations in like-sized tubes. No evidence of injury was noted, such as changes in microscopic or macroscopic appearance or subsequent survival.
It was found that 1-naphthol-2-sulphonate indophenol did not penetrate at any pH value of the external solution used. The remaining two dyes penetrated into the sap in a colorless form. The rate of penetration was dependent in these experiments upon the pH value of the external solution.. Penetration was faster from the more acid solutions, decreasing as the sea water became more alkaline. When either of these two dyes came to
